Supplementary Figure 1: Two dimensional diffraction pattern, darker pixel display higher diffracted intensity. The dashed line indicates the direction of the bacterial alignment along the external magnetic field. The solid lines indicate the direction of integration of the XRD pattern. Figure 4 : Forward modeled AID of Debey rings for a 100 texture with a Gaussian kernel of 25deg HWHM, using the software package ANAELU [1] . There is good agreement between simulated and experimental AIDs (Fig 5d for RS-1) . The AID for the 222 lattice reflection is shown for the sake of completeness.
Local background subtraction: First an azimuthal integration over  was performed to obtain the profile of the plane. A linear and a pseudo-Voigt function were fitted to the profile to determine the peak position and the FWHM. The Q-range for the radial integration of the ring ( ), was then the center of the peak and a range of two times the FWHM as the width ( and ). This range covers 98 % of the intensity peak. The range for the radial integration of the inner and outer background was 2 detector pixels wide and adjacent to the peak. With these 3 radial integrations, the inner background, the outer background and the ring itself, the azimuthal intensity variation of a set of the planes can be derived as: are elongated along a crystallographic <111> axis, with the elongation oriented along the chain axis [2] [3] [4] [5] [6] . In magnetosomes with less symmetric shapes (e.g., "tooth shaped"), the axis of elongation may be <100>, <114>, or <112> [7] [8] [9] [10] [11] [12] .
Supplementary
The <111> directions are magnetic easy directions in magnetite, which is why elongation along a particular <111> axis favors the equilibrium magnetization to be coaxial with the elongation. In contrast, for the example of elongation along a magnetic hard <100> axis, as in RS-1, the shape anisotropy due to elongation along <100> competes with the easy <111> axis and deflects the equilibrium magnetization away from a <111> direction towards the axis of elongation. To determine the angle between the equilibrium magnetization vector and the elongation axis for a magnetosome with mixed cubic and uniaxial shape anisotropy, we minimize the following expression for the anisotropy energy (per unit volume), (e.g. [13] ). The first term is the intrinsic cubic magnetocrystalline anisotropy in first order, where is the first magnetocrystalline anisotropy constant and the are the Cartesian component of the becomes the easy axis is given by , which for a prolate ellipsoid of revolution corresponds to a critical aspect ratio of 1.23 (long axis/short axis). For a prism with square cross section, is equivalent to an aspect ratio of 1.29. The observed elongations in RS-1 (see Fig. 5b in [10] ) exceed these values.
The external field can no longer be neglected if b (in reduced units) is of the order of Q (i.e., if or, in practical units, 24 mT). When applied along the axis of such a chain, the external reduces the critical aspect ratio by b/(2Q), i.e., ., see Fig. 1 . Likewise, if the particle spacing is small and the axes of elongations are oriented along the chain axis, then intra-chain magnetostatic interactions increase the effective so that the critical condition can be satisfied 8 for smaller aspect ratios. This is similar to the action of an external field applied along the chain direction. 

